have prepregnancy dental checkups had a significantly higher incidence of PTB. Fewer mothers in the PTB group visited dentists during their last pregnancy compared with controls. Conclusions: Oral health, especially healthy periodontium, is one reliable indicator for predicting a safe pregnancy outcome.
Introduction
It has long been suspected that oral diseases could have an effect on the health of the entire body [1] . Oral diseases such as gingivitis and chronic periodontitis are found worldwide and are among the most prevalent microbial diseases affecting mankind. The cause of these common inflammatory conditions is the complex microbiota found in dental plaque, particularly gram-negative anaerobic bacteria [2] [3] [4] . Many studies have shown links between oral health and pregnancy outcome, especially preterm birth (PTB), which is one of the greatest problems in obstetrical medicine [2, 5] . Oral infections are considered risk factors for PTB as they are a source of systemic infection, which indirectly contributes to the rupture of membranes leading to early labor by the translo-
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Med Princ Pract 2011;20:556-561 557 cation of bacterial products (such as endotoxins) and the action of maternally produced inflammatory mediators [6] . Evidence exists that untreated periodontal disease in pregnant women may be a significant risk factor for PTB [7] [8] [9] [10] [11] . The prevalence of PTB was 11.2% among women with healthy periodontium compared to 28.6% in women with moderate to severe periodontal disease [12] . In addition, the progression of periodontal disease during pregnancy was found to be a significant predictor of poorer pregnancy outcome of PTB [13] .
In Jordan, one study revealed that gingival inflammatory symptoms are aggravated during pregnancy, and are related to increased age and a lower level of education and unemployment [14] . Another study published in 2009 analyzed the relationship between maternal periodontal status and preterm low birth weight delivery in northern Jordan [15] . The aim of this study was to explore the relationship between oral periodontal disease, mainly periodontitis and caries, and the condition of mothers delivering preterm infants at Jordan University Hospital (JUH).
Subjects and Methods
This prospective study was conducted at JUH, Amman, a tertiary care hospital, which provides services to residents of Jordan. Approval of the local research committee was obtained. The study included mothers of all preterm infants who had been admitted between January and July 2009. A preterm infant was defined as one with a gestational age less than 37 complete weeks, measured from the last menstrual period.
Data were collected using a standardized format that included the infant's weight, sex and gestational age. Maternal variables were identified and included age, weight, height, and body mass index before pregnancy, medical history, previous pregnancy and abortions, dental history, presence of any dental complaints during pregnancy and oral hygiene practice. Mothers who had hypertension and diabetes or any chronic disease were excluded; also, mothers who delivered twins were excluded. A control group composed of an equal number of mothers who delivered singleton infants at term (full-term births, FTBs) at JUH were selected randomly on the same or next day.
Clinical oral examination was performed by one of the authors at the dentistry department of JUH. According to Armfield et al. [16] , the oral health measures to be investigated in this study were DMFT (decayed, missing, and filled teeth) index and its components, periodontitis and gingivitis. DMFT index of all permanent teeth excluding third molars was determined for each mother. Periodontal health was evaluated according to the plaque index of Silness and Loe [17] , bleeding on probing of Loe and Silness [18] , mobility index of Mühlemann [19] , and measurement of pocket depth. One tooth in each sextant was examined, six sites per tooth were checked, and the community periodontal index of treatment needs was adopted. In principle, the community periodontal index of treatment needs is an epidemiological method that was originally based on the index teeth [20] . Pockets equal to or more than 5 mm were recorded.
Statistical analysis was performed using SPSS for Windows release 16.0 (SPSS Inc., Chicago, Ill., USA). In univariate analysis, one-way ANOVA and 2 tests were used to determine the associations between the different variables and PTB. Forward stepwise multivariate logistic regression analysis was then used to control for potential confounding variables and to calculate the odds ratios and confidence intervals (CI) for potential independent predictors of PTB risk. In the stepwise analysis, 0.05 was the cutoff level for inclusion; 0.10 was the cutoff level for exclusion of a variable in the analyses. Differences at the 5% level were accepted as significant.
Results
Demographic variables of the mothers and their relationship to PTB are shown in table 1 . The mothers' age range was 17-41 years, with only 4.5% aged ! 20 and 13% 1 35 years of age. The mean age was 29.5 8 5.2 years, with no significant difference between the PTB and FTB groups. The mean birth weight of the FTB group was 3.09 ( 8 0.40) kg and 1.27 ( 8 0.64) kg (p ! 0.001) for the PTB group. Mothers' educational level, history of abortion, tobacco use, and husbands' tobacco use or passive smoking were not significantly associated with the frequency of PTB. Mothers' obesity as well was not found to be a risk factor. However, PTB occurred significantly less frequently with high household income and when the mother had more than three previous pregnancies.
Oral health indicators of the mothers and their association with PTB are shown in table 2 . Significantly higher DMFT index scores, plaque index scores, and tooth mobility index scores were associated with PTB. Mothers who did not have prepregnancy dental checkups had a significantly higher incidence of PTB. A lower number of mothers in the PTB group visited dentists during their last pregnancy compared with controls. Mothers in the PTB group brushed their teeth and used dental floss and mouthwash less frequently and had more frequent gingivitis and deep pockets. The frequency of toothache, oral ulceration, and development of epulides during pregnancy had no significant relationship to PTB.
In multivariate logistic regression analysis, only four factors, number of previous pregnancies, plaque index scores, DMFT index scores, and tooth flossing, were found to be independently associated with PTB when the effects of other factors were controlled, as shown in table 3 . The risk of PTB or odds ratio for mothers who had 0-3 children was 25.44 (CI: 8.67-74.62), for every one score increase in plaque index it was 2.15 (CI: 1.05-4.38), for every one score increase in DMFT it was 1.40 (CI: 1.22-1.61), and for those who flossed their teeth regularly it was 12% of that in those who do not floss.
Due to the strong association found in this study between the two pregnancy outcomes and mean birth weight, birth weight was significantly affected in univariate and multivariate analysis by the same factors that were found to be significantly associated with PTB.
Discussion
Higher DMFT score in this study was associated with preterm deliveries in contrast to previous reports, which did not find this association [15] . In the present study, the mean number of decayed or restored teeth in mothers of PTB babies was significantly higher than that found in mothers of FTB babies ( table 4 ) [21] . With respect to periodontal disease, clinical examination revealed more mothers having severe periodontitis, i.e., two or more sites with a pocket depth of 6 5 mm, and they were threatened with PTB, as reported previously. This is in agreement with recent studies, demonstrating that maternal periodontal disease is an independent risk factor for PTB in Jordan, Saudi Arabia and many other countries [7, 15, [22] [23] [24] [25] [26] , whereas others did not find such an association [10, [27] [28] [29] .
In this study, PTB was more significant in mothers who brushed their teeth less frequently, did not use dental floss or mouthwash and had fewer dental checkups before and during pregnancy. This shows the importance of oral health awareness and conscientious practice of oral hygiene by pregnant women, supporting the findings of Bosnjak et al. [2] . Studies clarifying the effects of hormones on the oral health of pregnant women suggest that a moderate to high percentage of these women experience gingivitis and that many of them may develop pyogenic granuloma. This finding should be communicated to pregnant women in order to motivate them to maintain a good level of oral hygiene to prevent disease and promote and enhance their own oral health [30] as well as that of their infants. A possible explanation for avoiding dental visits during pregnancy, as suggested by Ressler-Maerlender et al. [31] , could be the belief that poor oral health status during pregnancy is normal, or it may be due to a fear of certain aspects of dental care during pregnancy which might affect the embryo.
High household income had a positive impact to lessen PTB; similarly, Pitiphat et al. [32] found that PTB was more common among relatively low socioeconomic groups. In this study, the age of women and their educational level did not influence the percentage of PTB. On the other hand, many studies linked age and educational level with PTB [33, 34] . Smoking was not a detectable risk factor, unlike the findings of a previous study conducted in Adelaide, Australia, where 16.4% of PTBs could be attributed to smoking [35] . This may be due to the small number of smoking mothers in Jordan who had PTBs. The number of previous pregnancies had a high impact on PTB; females who delivered 3 or more children were at a lower risk of having PTB, which is in accordance with a study in Zimbabwe that found high-parity women were at a lower risk [36] . Toothache, oral ulceration and the development of epulides in this study were not associated with PTB.
Conclusion
The incidence of PTB is lower for mothers who conscientiously follow a program of oral hygiene and regular professional care before and during pregnancy, indicat- ing the importance of oral health education for pregnant women. Oral health, especially healthy periodontium, is a reliable indicator of a safe pregnancy. Therefore, we recommend a national policy to support dental examination and awareness of good dental hygiene practices for prospective mothers before pregnancy.
